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DETAILED ACTION 
Disposition of Claims 

In response to the amendment filed on August 25, 2005, amended claims 6, 13, 
15-17 and 29 are acknowledged. The objections to the drawings are withdrawn. The 
current rejections are withdrawn. The following new grounds of rejection are set forth: 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-6, 10, 26, 29 and 31 are rejected under 35 U.S.C. 102(e) as being 
anticipated by U.S. Patent No. 6,749,560 to Konstorum et al. 

In regards to claims 1, 26 and 29, Konstorum et al. disclose a compliant 
apparatus comprising: a tubular structure 40 formed from a tube made of a material 
having a reversible structural behavior, and at least one compliant mechanism also 
formed from the tube as part of the tubular structure; wherein the compliant apparatus 
has no mechanical joints; and wherein the compliant apparatus is capable of being 
controlled to maneuver reversibly in various motions and degree-of-freedoms without 
permanent deformation (see Col. 3, Lines 1-28 and Figs. 1-3) 
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In regards to claim 2, Konstorum et al. disclose a compliant apparatus, wherein 
the cross-section of the tube is characterized as circular (see Fig. 2) 

In regards to claim 3, Konstorum et al. disclose a compliant apparatus, wherein 
the reversible structural behavior is characterized as elastic or superelastic (see Col. 1, 
Lines 20-24). 

In regards to claim 4, Konstorum et al. disclose a compliant apparatus, wherein 
the material is selected from the group consisting of an elastic alloy including stainless 
steel and titanium alloy, and a superelastic alloy including nitinol, Cu-AI-Ni, Cu-AI, 
Cu-Zn-AI, Ti--V and Ti-Nb alloy (see Col. 3, Lines 15-18). 

In regards to claim 5, Konstorum et al. disclose a compliant apparatus, wherein 
the compliant mechanism inherently stores strain energy and utilizes the stored energy 
as a bias force for shape recovery (see Col. 3, Lines 20-25). 

In regards to claim 6, Konstorum et al. disclose a compliant apparatus, further 
comprising at least one actuator 24a-b (see Figs. 2-3). 

In regards to claims 10 and 31, Konstorum et al. disclose a compliant 
apparatus, wherein the at least one actuators are characterized as wires connected to 
an external apparatus and actuated remotely via the external apparatus (see Col. 2, 
Lines 35-63). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 7-9, 11, 14, 18-25, 27-28, 30 and 32-38 rejected under 35 U.S.C. 
103(a) as being unpatentable over U.S. Patent No. 6,1 10,121 to Lenker in view of U.S. 
Patent No. 6,749,560 to Konstorum et al. 

In regards to claims 1, 18-20 and 37, Lenker discloses an ultrasonic imaging 
system useful for intravascular ultrasound forward imaging applications, the ultrasonic 
imaging system comprising: a compliant apparatus having no mechanical joints and 
capable of being manipulated in various motions and degree-of-freedoms without 
permanent deformation (see Fig. 3), the compliant apparatus comprising: a tubular 
structure 102 formed from a tube made of a material having a reversible structural 
behavior; and at least one compliant mechanism integrally formed from the tube (see 
Fig. 4); an ultrasound transducer 104 coupled to the compliant apparatus; and at least 
one actuators 42 attached to the compliant apparatus for manipulating the compliant 
apparatus and the at least one compliant mechanism (see Col. 4, Lines 40-67). 
However, Lenker is silent with respect to the compliant apparatus having no mechanical 
joints. Konstorum et al. teach of an analogous endoscopic apparatus having a tubular 
structure 40 formed from a tube made of a material having a reversible structural 
behavior, and at least one compliant mechanism also formed from the tube as part of 
the tubular structure; wherein the compliant apparatus has no mechanical joints; and 
wherein the compliant apparatus is capable of being controlled to maneuver reversibly 
in various motions and degree-of-freedoms without permanent deformation (see Col. 3, 
Lines 1-28 and Figs. 1-3). It would have been obvious to one skilled in the art at the 
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time the invention was made to construct the compliant mechanism in the apparatus 
Lenker with no mechanical joints to simplify the structure of the tubular structure and still 
provide adequate column strength, flexibility and torque resistance to be inserted into a 
patient's body as taught by Konstorum et al. 

In regards to claims 7-8, 21, 27 and 30, Lenker discloses a compliant 
apparatus, wherein the at least one actuators are made of Shape Memory Alloys 
(SMAs) and wherein the SMAs are based on shape memory effects including 
contraction, rotation, and a combination thereof (see Col. 4, Lines 50-60). 

In regards to claims 9 and 22, Lenker discloses a compliant apparatus, wherein 
the at least one actuators are characterized as piezoelectric or electro-active polymer 
actuators (se Col. 5, Lines 7-18). 

In regards to claims 10-11, 23, 28 and 31, Lenker discloses a compliant 
apparatus, wherein the at least one actuators are characterized as wires connected to 
an external apparatus and actuated remotely via the external apparatus 30 (see Col. 5, 
Lines 31-46). 

In regards to claim 14, Lenker discloses a compliant apparatus, further 
comprising at least one built-in micro structure selected from the group consisting of a 
welding-enabling structure and a clamping-enabling structure (see Figs. 4-5). 

In regards to claims 24-25 and 32-36, Lenker discloses an ultrasonic imaging 
system further comprising: two additional actuators configured to actuate the compliant 
apparatus in an orthogonal direction, enabling the compliant apparatus to provide the 
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ultrasound transducer with full three dimensional scanning motions (see Col. 5, Lines 7- 
57). 

In regards to claims 38, Lenker discloses a system, further comprising a cooling 
system coupled to the micromanipulator for regulating the temperature thereof (see Col. 
5, Lines 32-46). 

Claims 12-13 and 15-17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 6,749,560 to Konstorum et al. in vuew of U.S. Patent 
No. 5,873,906 to Lau et al. 

In regards to claims 12-13 and 15-17, Konstorum et al. disclose a compliant 
apparatus comprising: a tubular structure 40 formed from a tube made of a material 
having a reversible structural behavior, and at least one compliant mechanism also 
formed from the tube as part of the tubular structure; wherein the compliant apparatus 
has no mechanical joints; and wherein the compliant apparatus is capable of being 
controlled to maneuver reversibly in various motions and degree-of-freedoms without 
permanent deformation (see Col. 3, Lines 1-28 and Figs. 1-3). However, Konstorum et 
al. are silent with respect to a method of forming the compliant structure and tubular 
structure out of a tube with laser machining. Lau et al. teach of an endoscope device 
which is fabricated via laser cutting (see Col. 12, lines 40-46). It would have been 
obvious to one skilled in the art at the time the invention was made to fabricate the 
apparatus of Konstorum et al. via laser cutting to ensure precise and efficient 
manufacturing as taught by Lau et al. and is well known in the art. 
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Claim 39 rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 6,110,121 to Lenker in view of U.S. Patent No. 6,749,560 to Konstorum et al. 
in further view of U.S. Patent No. 5,482,029 to Sekiguchi et al. 

In regards to claim 39, Lenker and Konstorum et al. disclose a compliant 
apparatus but are silent with respect to wherein the cooling system comprises a 
pumping means and biocompatible cooling fluid; and wherein the pumping means 
provides a constant flow of the cooling fluid to the micromanipulator to prevent the at 
least one actuators from overheating. Sekiguchi et al. teach of an analogous system 
having a method of flowing cooling water through the tubes (see Col. 13, Lines 13-60). 
It would have been obvious to one skilled in the art at the time the invention was made 
to include a cooling system in the apparatus of Lenker and Konstorum et al. having a 
biocompatible cooling fluid to prevent overheating of the actuators as taught by 
Sekiguchi et al. 

Response to Arguments 

Applicant's arguments with respect to claims 1-39 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew J. Kasztejna whose telephone number is (571) 
272-6086. The examiner can normally be reached on Mon-Fri, 8:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Linda CM. Dvorak can be reached on (571 ) 272-4764. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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